The increasingly frequent recognition of neonatal infections caused by group B P-haemolytic streptococci has established this microorganism as an important cause of neonatal morbidity and mortality.1-3 Despite early diagnosis and the institution of antibiotic therapy the mortality rate remains high, death frequently occurring within 48-72 hours of birth. Antemortem culture results are often incomplete at the time of neonatal death, and the postmortem evaluation of infectious diseases is often fraught with difficulty. Reliable cultures are neither easily obtained nor interpreted.4-8 We describe an immunoperoxidase method that can be used to demonstrate group B streptococci in routinely processed paraffin-embedded tissue sections. This technique was used to study 13 plexes of rabbit antiperoxidase and peroxidase (PAP) (DAKO-Immunoglobulin, Copenhagen, Denmark), prepared according to the method of Sternberger,9 were used in the procedure. Antibodies were diluted with Tris-HCl buffer. Optimum results were obtained with the following antibody dilutions: specific streptococcal grouping sera 1:300, swine anti-rabbit sera 1:20, and PAP reagent 1:100. The tissue sections were exposed sequentially to each of the antisera. Antibody-bound peroxidase was demonstrated by the addition of diaminobenzidine (0-6 mg/100 ml) in Tris-HCl buffer and 3 % hydrogen peroxide. Sections were then counterstained with Harris haematoxylin, dehydrated through alcohols to xylol, and then permanently mounted.
TESTS FOR SPECIFICITY
In every case the PAP technique was employed, omitting the primary antisera to show that endogenous peroxidase activity was abolished. The primary antisera were absorbed with group B streptococci. The streptococci were fixed for 1 hour in 10% buffered formalin, concentrated by centrifugation, and then resuspended in the antisera to a concentration of three MacFarland's standards (9 x 109 organisms/ml). Two overnight absorptions were performed. The absorbed sera were then tested on tissue sections known to contain group B black intra-and extra-cellular cocci were readily identified. Abundant microorganisms within leucocytes was a prominent feature (Fig. la, b) . Compared to tissue Gram stains, organisms were identified more readily by the PAP stain. Dark staining intracellular organisms could be recognised at low light microscopic magnifications due to the pale background staining of the tissues. Intact cocci were found within many hyaline membranes. In addition, some hyaline membranes had distinct, diffuse, brown-black staining (Fig. 2) . In one case, postmortem lung cultures were not obtained. The final diagnosis of group B streptococcal pneumonitis had been based on Gram-positive cocci in a tissue Gram stain of lung sections and the results of antemortem cultures. The PAP method confirmed the presence of group B streptococci. Finally, in a case of septicaemia due to group B streptococci, septic emboli were found in sections from multiple organs, including the lungs, kidneys, liver, and retroperitoneal nerves. The coccus was easily identified by the PAP technique (Fig. 3) .
Eight additional neonatal deaths were studied in which group B streptococcal infection was not suspected. In these cases, hyaline membranes showed no staining, and no microorganisms were identified which had the staining characteristics of group B streptococci.
Discussion
The clinical features associated with group B streptococcal infection are well documented.1-31
These infants are usually premature and of low 1167 group.bmj.com on November 7, 2017 -Published by http://jcp.bmj.com/ Downloaded from birth weight. There is a high incidence of maternal obstetric complications, especially premature onset of labour and prolonged rupture of membranes. The case fatality in the early-onset type of illness is greater than 50 %.12 The cases we studied had typical clinical manifestations of group B streptococcal infection. The postmortem findings in these cases were also similar to those cited in the literature. Necropsy of neonates with early-onset group B streptococcal disease usually reveals evidence of pneumonitis and frequently the presence of hyaline membranes. Our study confirms previous reports which have shown that hyaline membranes contain large numbers of group B streptococci.1" 13 Other specific antisera are commercially available for bacteria with polysaccharide capsules. These include typing sera for Haemophilus influenzae type b, pneumococci, and meningococcus groups A, B, C and polyvalent groups X-Z-W. Specific serotypes of group B streptococci in tissue sections might be identified utilising type specific antisera. In theory, each of these could be used as the primary antibody in the PAP technique. However, appropriate controls for specificity of the antibody must be rigidly observed in view of the extreme sensitivity of the PAP method. The PAP technique is a sensitive, reproducible method with great flexibility which has resulted in its increasing utilisation for a variety of purposes.10 1415 As this method becomes more refined and 'routine' in the histological laboratory, multiple applications will be possible.
